JK flip-flop 


technical data 91-200 


WM 225 G 


9) integrated circuits 


Equivalent circuit | General description 


TTR 
cra 


This device performs the JK flip-flop function and 
offers additional logic capability in that the multi- 
ple J and K inputs permit triple input AND opera- 
tions at the J and K terminals. The flip-flop is 
san essentially triggered at a threshold voltage level 
rather than on fast rise or fall times. 


Direct set and reset terminals permit changing the 
State of the output flip-flop independent of the 
clock voltage level. The output terminals are 
essentially buffered in that loading on the output 
does not delay transfer of information from the 
input gates to the output flip-flop. The output 
terminals feature bi-directional circuitry to drive 
capacitive loads without sacrificing speed. 
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Package 
G style FLAT-PAK (EIA TO-84) 


Design features ~ 


@ 14 mcclock rate 


® Switching time 60ns 
.500 \— (055 
140 : T,| @ Power consumption 35mw 


Quality assurance 


Guaranteed by statistical quality assurance 


methods: 
Dot indicates pin 1 

@® DC and AC electrtcal parameters 

@® Centrifuge 20,000G 
Pin connections ® Thermal shock 3 cycles—65°C to +100°C 
1. J, input 8. No connection @ Package hermeticity 
2. Jo input 9. S set ® Group B per MIL-STD-750 
3. C clock input 10. Q output f 
4. Js input 11. K, input Product meets environmental requirements o 
5. © output 12. K, input MIL-S-19500. Quality assurance provisions meet 
6. R reset 13. Kg input MIL-Q-9858A, and NASA 200-3 requirements. 
< Nee 14. GND ground 


TAtV.. = 6.0v and at 25°C 
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Absolute maximum ratings 


Parameter 


JK flip-flop 


Supply voltage............... 


WM 225G 


technical data 91-200 Input voltage. 2.0... ee tam +7 volts 
Output voltage..............4. +7 volts 
Ambient storage temperature. .. —65 to +175 °C 
Ambient operating temperature. . —55 to +125 a © 


Values at temperature 


Parameter Symbol Limit 425°C 4+125°C Units 


Static electrical characteristics for V.. = +6§.0 volts 


Power consumption 


Clock voltage high...........-..-..556- mw 
Clock voltage low. .......... 22. 000058.5 mw 
5OXY% duty CCIE. . sicrerciiane scseiscciece searesme mw 
mw 
Input current; C, J or K input terminal grounded ma 
ma 
Input current; R or $ input terminal grounded. . ma 
ma 
Input reverse current with V,, = 6.0v, 
Vo; = Ov, C terminal... ...... shes wee ua 
Input reverse current with V,, = 6.0v, 
Vo; = Ov, R, S, J or K terminal......... pa 
Input logic levels 
ONE-state .......... cc ce + batenenEs arate volts 
ZEROState -5.. By ccsecoceace corseiec!tccecememens woke volts 
Output current with Vi, = Vinings bone eee ees ma 
ma 
at Specified Vor (Sat)... nuns saeeeaa ess volts 
Output short circuit current with Vo or Vp = Ov ma 
ma 
ma 
Output voltage with V,, = V,4,, O.... 6.45. volts 
at specified output current............., pa 
Fan-out to J, K, or 200 series gate inputs...... 
Fan-out to R or S inputs...............406. 
INGISE FAL SIN:. © ances ins « Glssec-n seesw dip-c cee cae eee 
ZERO-state ...... 0.0.2 ee ee bie volts 
ONE-state . 2... ewee as ds se CR volts 
Dynamic electrical characteristics for V,, 
Input current, C terminal grounded........... ma 
Fan-out to C input.... 4... 2... ee ee ee 
Switching time (see figure 1.)............... 
Turn-off time...........-..-..202-005 ns 
TORM-OD: TiM@s< 2a¢ 4 ee bas demas eo24R ee ns 
Counting rate, with Fj = 1, C, = 25pf....... MHz 
PW = 30ns, Vp = 4.0 volts, T, = T; = 15ns MHz 


™ 15ns 


input 
* 


pulse 


generaler Clock Pulse 


500 


Output 


Figure 1 


Total capacitance C, is 50pf which includes test jig and scope probe. Figure 2 uf See ey 
Logic inputs are open circuited. R, is 3.6K and all diodes are WM227 
type. 
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WM 225 G 


Frequency (MHz) 


0 0.2 04 O06 0.8 1.0 1.2 1.4 1. 18 2.0 
Vor (sat) (volts) 


OUTPUT CURRENT VS SATURATION VOLTAGE 
Figure 6 
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Volts 
MAXIMUM OPERATING FREQUENCY V 
Figure 3 
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mites 
; aL V.. = 6.0 volts 


ee ee 
CUM TTT 


— 6.0 ‘ 


04 0.6 L.0 2.0 . 3 0.0 
V4 (volts) 


ee 


Frequency (MHz) 


2 
Temperature (°C) 


MAXIMUM OPERATING FREQUENCY VS TEMPERATURE 


0.1 0.2 


Figure 4 
Figure 7 


eee 


Frequency (MHz) 


; CHIT 


R, = 3.6K to V.. 
Input pulse characteristics: 
i 


| RHE I 


PW = 30ns 
ES = 4,0v 


2 
Load capacitance (pt) 


MAXIMUM OPERATING FREQUENCY 


VS LOAD CAPACITANCE 
Figure 5 


V.,, (volts) 


Figure 8 
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Typical electrical characteristics 


Delay time (ns) 


Delay time (ns) 


Input pulse characteristics: 


t, = 15ns f= ait —- Tons 
PW = 100ns PW = 100ns 
Ep ey E, = 4,0v 
25 00 
Temperature (°C) Load capacitance (pf) 
TonsTore DELAY VS TEMPERATURE Ton:Tore DELAY VS LOAD CAPACITANCE 
Figure 9 Figure 10 


Notes on the Operation of WM 225 7 


1. This flip-flop toggles when the negative going 
portion of the clock waveform crosses a 
threshold in the region of + 1.6 to 1.0 volts. 


Zz The clock waveform should have a fall time no 

ie greater than 0.1 y»s for general applications, 

and need only be in the ONE-state for 25 ns. 

P| ff | pees A negative potential of 0.5 volt at the clock 
Wi terminal ts permitted. 


2. Since information is held in the J and K input 
gates by means of stored charge rather than 
in a master flip-flop, reliable operation at 
high repetition rates is assured. Excess stored 
charge in the gates is removed by unique low 
impedance discharge paths to realize this 
feature. 


3. Data can be read into the J-K terminals with 
the clock in either the ZERO-state or the ONE- 
state. A change from ZERO to ONE at the J or 
K inputs must occur typically 15 ns before the 
clock pulse goes negative in order to set the 


Power Consumption (mw) 


V. (ots) flip-flop to a different state. A change from 
POWER CONSUMPTION VS SUPPLY VOLTAGE ONE to ZERO must occur typically 35 ns 
(clock voltage low) before the clock pulse goes negative in order 


to set the flip-flop to a different state. 


+ AtV.. = 6.0v and at 25°C 
Figure 11 ON Nee “— 


All values shown subject to design change for product improvement. 
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